The initiation of SV40 DNA synthesis is not unique to the replication origin.
Replicative intermediates of SV40 were isolated, digested with the restriction endonuclease Bgl I and examined by electron microscopy. Over 98% of the replicative intermediates isolated following infection with wild-type virions at 33 degrees, 37 degrees or 40 degrees C or with tsA209 at 33 degrees C had initiated replication about 35 nucleotides to one side of the Bgl I site. Approximately 1% of the molecules had initiated replication about 2400 nucleotides from the Bgl I site. The remaining molecules may have initiated at other sites. When tsA209 virion-infected cultures were shifted to 40.5 degrees C for 90 min, the relative rate of thymidine incorporation into superhelical viral DNA dropped by more than 97%. The remaining incorporation was not due to "leakiness." The label incorporated into mature superhelical molecules during brief pulses was not preferentially incorporated near the terminus of replication as it was at 33 degrees C. Approximately 33% of the incorporated label represented repair synthesis. Electron microscopy revealed that half of the replicative intermediates formed under these conditions appear to have been initiated randomly around the SV40 genome. Rolling circle molecules contaminated all the preparations of replicative intermediates.